However, most studies were realized in neutral climate while other environments, like tropical 6 climate that concerned millions of people, are less concerned. The main objective of this 7 study was to evaluate the influence of tropical climate on imagined walking time. 8 MI is a frequently employed cognitive strategy that is used to facilitate motor learning anatomical correspondence between MI and actual movement (Jeannerod & Frak, 1999 ). 15 Indeed, neuroimagery studies found that some neural structures (i.e., parietal cortex, 16 supplementary motor area, premotor cortex, prefrontal cortex, cerebellum, primary motor 17 cortex and spinal cord) are similarly involved in MI and actual movement execution (Batula, imagined and real actions is that the magnitude of activation is reduced during MI. 21 Psychophysical experiments have shown that MI preserves the same spatio-temporal The similarity between actual and imagined performance would be at the origin of the 25 4 improvement of motor performance in motor learning studies (Jeannerod, 2001 ). However, 1 some studies have shown that MI can be specifically affected by factors such as sex, age, 2 imagery ability, imagery modality and imagery conditions (see Holmes & Calmels, 2008 for a 3 review). In the present experiment, we were interested in the effect of climatic conditions on 4 the temporal features of imagined walking in healthy young adults. We specifically examined 5 whether the impact of climatic conditions (tropical climate vs. air conditioning) varied as a 6 function of task constraints (distance of walking and load). physically walked, this additional force allowed them to maintain the same speed carrying the 10 weight as when no weight was carried. However, Corcos (1994) proposed that as increases in 11 force are generally associated with increased movement duration, the additional force 12 programmed when participants realized MI with the weight was interpreted as representing 13 that the duration of their movements should be increased. In addition, Papaxanthis,
14
Schieppati, Gentili, and Pozzo (2002) proposed that, during imagined loaded walks, the 15 increase in the programmed force was not used to overcome any resistance, as was the case 16 for the actual performed loaded walks, and consequently participants transferred the 17 'required' increase in force into an increase in movement duration.
18
What about the duration of MI for situations frequently encountered in everyday life?
19
It is generally advised not to carry more than 10 kg in a school bag or a rucksack for hiking, 20 for example. Papaxanthis et al. (2002) observed that participants could accurately mentally 21 simulate an accustomed weight. Indeed, using an arm movement task with or without an 22 added load of 1 and 1.5 kg, these authors showed that the actual movements significantly 23 increased in duration as a function of mass. Moreover, they observed that the duration of the 24 imagined movements was very similar to that of the actual movements regardless of the However, the effects of heat stress and more precisely of a TC on cognition are less well With this shortcoming in mind, the aim of the present experiment was to evaluate 7 whether a TC influenced the mental representation of walking time. As previously suggested, 8 the effect of a TC on cognitive processes may be task dependent. If this is the case, then it 9 may be that the imagined walking times would be negatively affected by the deleterious effect 10 of a TC, particularly when task constraints increase, as when the distances of paths become 11 longer and when a load is added on the participants' shoulders.
12

Methodology
13
Participants
14
One hundred seventy-nine participants (40 females and 139 males), self-declared to be 15 right-handed, gave their informed consent to participate in the study (M age = 18.78 years, SD = 16 0.94). All were Guadeloupian students at the University of Antilles who lived in the tropical 17 environment throughout the year. They had normal or corrected-to-normal vision and no 18 history of motor or neurological disorders and were naïve to the aim of the study. As Table 1 , the participants were randomly split (computer-generated list) into four 20 independent groups involving two load conditions (loaded vs. unloaded) and two climate 21 conditions (AC vs. TC). No subject was aware of the specific hypotheses of the study or had rH from 35 to 75% rH and ± 8% rH beyond; temperature precision ± 0.1°C). In each climatic 12 condition, participants performed the executed and the imagined task with (loaded condition) 13 or without (unloaded condition) a 10-kg load placed in a rucksack on their shoulders.
14 Whatever the load condition, the participants completed 36 trials (18 executed and 18 imagery 15 trials, 6 trials for each of the 3 paths) and had 1-minute rest after 12 trials.
16
Data analysis
17
A first analysis of the MIQ-R scores was used to verify the homogeneity of the 18 imagery ability between the groups according to the climatic and load conditions. Separate of the use of independent groups, more good imagers in a group and more poor imagers in 22 another group would make it difficult to interpret the results. Smirnov test before performing the ANOVAs. All significant main effects and interactions 14 were broken down using the Scheffé test. Alpha was set at .05 for all analyses. 17 The Kruskal-Wallis test on the visual imagery scores revealed no significant Table 1 for details). These results did not show any differences in imagery 21 abilities for all groups of participants (i.e., with and without the load in the TC or the AC Isochrony index 16 The ANOVA revealed significant main effects of the load [F(1, 175) = 17.64, p < .01, The breakdown of the climate and distance interaction revealed that the isochrony 6 index increased with the distance of the paths in both the AC and the TC condition (ps <
15
Results
16
MIQ-R scores
.0001). Moreover, although the isochrony index was higher in the TC than in the AC 8 condition, the difference between these two conditions further increased for the distances of 9 10 and 15 meters (ps < .001) (see Figure 3 ). 
Discussion
14
The aim of the present study was to evaluate the influence of climatic conditions on suggested that the distance to be covered appeared to be an important factor in the 13 equivalence of motor imagery timing. This result was also confirmed in Hanyu and
Itsukushima (1995) study.
15
Moreover, this non-equivalence between the actual and the imagined performance for can also be negatively influenced by a TC. Importantly, the present experiment showed that 
Conclusion
8
The present study confirmed that the temporal congruence between actual walking and 9 imagined walking may varied as a function of the difficulty of the task. Temporal congruence,
10
revealed by the isochrony index, appeared for the simplest action, whereas it disappeared 11 when the constraints of the task increased. Importantly, the difficulty of the task had 12 deleterious effects on the participants' ability to build up the temporal characteristics of the 13 imagined walking performance, and this effect was amplified when the performance was 14 realized under tropical climate conditions. 
